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Is Wind Power a Prudent Investment?
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e Viajer ISSUES -

¢ Costs (capital, energy, O&M)

¢ Variability Impacts (ancillary services costs)
* Transmission Requirements

*+ Environmental Benefits and Impacts

s Economic Development Benefits

¢ Customer Desires and Utility Response



Wind Energy Cost Trend

1979: 40 cents/kWh

2000:
4 - 6 cents/kWh
(no subsidy)

Increased |
rurbine Size i onmees
R&D Advances

Manufacturing 2004:

Improvements 3 -5 cents/kWh

Operating (no subsidy)

Experience



Wellhead gas costs - 2002-2003: $3 - $5/MMBTU
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Natural-gas combined-cycle plant fuel cost (HR 9,000)
$/MMBTU: 2 4 5 6 8 gas cost

¢/kWh: 1.8 36 45 54 7.2 fuelonly
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* Regulation -- seconds to a few
minutes -- similar to variations in
customer demand (loads)

System Load (MW)

» Load-following -- tens of minutes
to a few hours -- usage follows
predictable patterns, wind less so

ime
4
- tens of minutes to hours day
Regulation Load Scheduling
Following

» Scheduling and commitment of
generating units -- one to several
days -- wind impacts unclear Commitment

AUV N

Days

Unit

Wind controlled by nature, not power-plant operators!



e Winasvarganiiivy Cantincrease
B -

POWEIRSYSIEMNOPERNENCOSE

Incremental cost added by wind’s variability?

Utility Wind Interest Group case study:
$1.85/MWh of wind energy




SySten @pReraing CostSHInPECLS:
RESUliIsremiIRECENT SIUGIES (S/VIVVA)

Penetra- Regula- Load- Unit- Total
Study tion (%) tion Follow Commit Impact
UWIG/Xcel 35 0 0.41 1.44 1.85
Pacificorp 20 0 2.5 3.0 5.5
BPA/Hirst 7 0.19 0.28 1.40 1.87

We Energies (a) 4 1.12 0.09 0.69 1.90
We Energies (b) PAY) 1.02 0.15 1.75 2.92
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Wind-plant financing requires assured path to market

Transmission often contractually constrained --
but not physically
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In general, transmission costs make up less than

10% of customers’ electricity bills
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We need to evaluate environmental impacts on a relative basis.

No energy-generation approach is without impacts.
The choice is wind vs. something -- not wind vs. nothing.
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No emissions of any kind during operation

* No SOx, NOx, particulates or mercury
= No contributions to regional haze
= No greenhouse gases

Environmental regulations will only increase
= Wind hedges against these

Global climate change is a serious concern to every
major political entity worldwide except the current
Administration in Washington, DC

» Avoidance not politically sustainable in the U.S. or
worldwide

NoO concern about toxic wastes or health effects

= Nuclear waste transport and storage unresolved
» Respiratory diseases of growing concern



These costs are paid in tax and health bills -- not
electricity bills. The federal Production Tax Credit
(PTC) for wind compensates to a degree




* Land Lease Payments: 2-3% of gross revenue
($2500-4000/MW/year)

% 1-2 jobs/MW during construction
s 2-5 permanent O&M jobs per 50-100 MW,

¢ Local construction and service industry:
concrete, towers, some electrical

¢ Local property tax revenue: 100 MW brings in
about $500,000/yr

“ Equity investors and lenders: returns on
investment, interest payments

¢ Potential for manufacturing and assembly
plants (e.g., blade factory in ND)

ECEROMIC DEVEIOPMERE @RPOURIIES
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Strong positive response from the customer base
justifies addition and ratebasing of wind power

Almost everyone is willing to pay a small premium --
and they may not need to!




Is WIind Power a Prudent Investment?

For more information, contact Ed DeMeo
2791 Emerson Street, Palo Alto, California F_'~E' newable Energy
650 327 3090 Consulting Services, In
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